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(57)Abstract 

PURPOSE: To measure etching depth easily without cracking a wafer. 
CONSTITUTION: A conductive replica material is poured Into an etching 
section and the non-etching sections of the periphery of the etching 
section, thus forming a replica 1 . An electrode 6, in which a conductive 
liquid 6a is introduced, is arranged on the front end side in the etching 
direction of the replica 1, an electrode 5 is attached on the side reverse 
to the front end side, and a displacement reading meter 7 detecting 
displacement in the etching direction of the replica 1 is connected 
continuously to the electrode 5. When the replica 1 is lowered gradually, a 
replica section la corresponding to the etching section is brought into 
contact with the liquid 6a, and a current value (a resistance value) 
changes. The displacement of the replica 1 under the state is read, and 
represented by x1 . When the replica 1 is further brought down gradually, 
replica sections 1 b corresponding to the non-etching sections are 
brought into contact with the liquid 6a, and the current value (the 
resistance value) changes. The displacement of the replica 1 under the 
state is read, and represented by x2. The etching depth of the etching 
section is obtained by (x2-x1). 
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(57) immi 

6 a (DAo fc«SB 6 ^SHS ^-tO^i^fiO i; Jg^fflJ 

r«a'N<D^e^ltm-rs^ffi0!*^Ofi-7*^e-r5o u 
*ffi!»Si-prxifrSo $e>fc. uyvti i^t:^k 

43^.LTvKi:. ^^x-y^^^-gp^tc^ffcii-rsuyu:^ 
t-rSo (x2-xl) T-toTx-y^>/i^|p^J-<^)X-y^ 




1 ' Sf't'ttur^/^ 

5 : «e 

6 : 

7 ! «ftSfcjJI>!'/tt 



(2) 
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±IB U ;^ ©X >y ^ > y;^[Rlc05fe^{|iJtc*f |q] L T»tt 

^mi^^mmh. ±i2uy u *o±isx>y^>>/:^ip]'\ 
^^^'•gii^^aij^-rs c t^it^st-r §x-y 

X>y^>^gi55)-cDX>y^V^-j?ii?;&}|!l^-rS<:i:*!|t« 
i: -r 5 X -y ^ > ^ ilJ^7?S„ 

X «y ^ > ^^gp^<Dx ^y ^ t^ggS «raj^-r S il i: «r1tlS 

t-rSX>y^>:^}?ii^PJ^7?ao 

[if*Jl5] ^^5x>yg^>^!7•M©X'y^>/^7gi5^*Jj;t; 
|fx-y^>^^gl55i-fcSitt14$/cttSi«14©l^7'U 

±iBUyU ^©ifBX'y^^i^^Ji^^O^ffe^&^gltb-rS 



±l3^tt^©T'±IBUyj ;«7^±fBx-y^>^:^i&itc^ 

fhT-^ttJL. ^^til^n§uyV;?7©^{acfct)±iBx-y^ 
>^*gI5^0X>y^>^-S^^SIJ^-r5 cl t^n^t-r^ 
X«y^>^^^pj^^So 
[IS*^6] «x-y^y^f^t0^i>=5:< i;tX'y^>^^ 

±fB l-:/U ;^ 0±IB5fei^{|iJ i: «S^<fW fc±fB5|ltttJK«: 
±IB 'J ;^ 0±IBS^fi!l i:±iBJi«ttJ^«c i: OStDS 

X >y ^ >^gi5^(75x -y f-^^-^'miE^m^T?) c t ^<m^ 
i: -r 5 X >y ^ > ^-^^ mmmmo 

[000 1] 

§ XigtC tJV^ TMx >y ^ > ^^IKcDX -y ^ > ^^"gi5:$^©x -y 
[0 0 0 2] 

xm(o r> -^x <y 5^>'^^xg^^-r»T®iaTfe d , 2 «is 

[0 0 0 3] X>y^>^*XS£DMBS^S(SB^-r5o ^-f, 
i/ U 3 y^ffi 3 ±tcMx>y ^^'^'M 2 b/fc^. 

S^. 3g#5!lSl:-fet3r/-^:5?-x:/ir-r5 (Ell 2 Ate 
0^) o '^tc. /^^-x>';^$nfcU'S^XhM4%x'X 
^{CLT. «lrlJ^(±'S:^14K-5l'x>y5^>'y%b (IBI0B 

0^) , X«y^>tyXiB%i^7-rSo 
[0 0 0 4] til^-e. X<yg^>^f-r5?XMtCj:oTX 
>y^>yU-h*^a^S*^ (El 2B#M) , ^ICTtS 
*n. 0 — 0. 8 /imJWTJc:^?).i:KSK*So ^-OiB 
^i^x^^l4*l^^Lfcm^ /v:@o:^%*«><o{iT 

*^^5c:i:*^feS (l^ac#S§) o <!©<}; 5 tcx>y^> 
S <t -p TX >y ^ > h *^^{b L T X «y ^ 

i^U3>sig3%iSg^xy^ 

i/^-rS h U-^^X-y^^^O^^tfeoT^jISIIiTfe 
5o ^-clT'Se*, x<y^>'^-gi5^<Dx>y^>i^gg$;g:SiJ 
^•rS/c:J6tJ:. -^x/N^rfiJoT. SEM (.^MBm^m 

[0 0 0 5] 

[fgBI*^<Sj*bJ;^ t-rsSB] tj!f*Ox-y^^/^-}?i?^ 



[0 0 0 6] !i(Dmmitz:<D(Dii^rj:mmf^^m^-r^ 

[0 0 0 7] 

[KS^^g^-r?>fci6<7)^©] w^^^ 1 mco^mic^. 

to 0 0 8] m^mm2^(D^mic^^:ji^y^>'^'^iE 

X <y ^ > ^'m>^\zmm.'&.^ tc aKWttto ut" u w;^^ 

DffiU U:^y*OX'y^>'^|R]<D^ffl!l(C*flRlLT 
Ji«1t?£f*^BBMU U:/UA©x-y^:/^^|^'s<D^ 

[0 0 0 93 »^^3^(D%H^t^3^;5x-y^>^^-^^ 
«lJ^77l£«. Mx>y^>^f«cr)'>:Q:< i:feX-y^>^-gi5 

[0 0 10] ll«]S^4^©%B^tC^SX-y^>ygii^ 
SiJ^;^}4{i. Mx>yf-^^M(D'>^< iitx-y^^i'-gU 

© ;?jMi|^T'0^^ uyv ;«70x-y ^^^??[^ 

ffl s fc immm^ d x -y f - > ^wox -y ^ > ^^^^ 




1t^¥6- 1 7 7 2 1 9 

[0 0 1 1] mMmm5m(D^micm^j^-j^:y'>'mii 

Wl^mmit. Mx-y^:/:^M©xy^>'^^gp5)'fc<fctf3^ 

X<y^>'^''a5^jC3»tt'tt^fc«S§«14cDUr'J 

?t bjA A.-ej^fi!c L fc U ;?7 ©X -y ^ > i'*75r|pJCD^i^ffliJ 

ZfV *^X>y^V^:^rfR)tCi^i6?-&Tl^m^©TStr[fiI 

J: Dx-y^>/yaP:5)-cOx>y^>'^-gii$;&iiJ^-rS C i:^ 

[0 0 12] «*]®^6«O^MfC^5x^y-^i/ygi?S 
PJ^^Bti . MX <y ^ > <>*MO'>^ < i: fc X -y ^ > i^-g|3 

fiScLfcU-:^!; ;!70x<y^>^^7?lRl©5tlffiffllJK*f|taLTiB 

ti^mmi^ fzimmm^ x>y ^>d^5J-®x >y v 

[0 0 13] 

[f^ffl] fS*3S^ I ^OSIBItc:feV>Ta. UyU*^fU 
fflLTX^y^><^gi?^;&Sfl^-rSfetOT'fet). -^X/N^g- 
iij§cli::^<, x«y^V^-g|3^0X^y^>^gii^^S^ 
KMl^t ?>Ct if'Sjm t^^o 

[0 0 14] m^imzJMio^mic^r^^Tit. uyvti 
{c#x>y^>i7*gp^icji>ffS-r§ u^v ij^mmmt^ 

fe46. ^ 1 feJ:t;^2 t0^{4c0M<t t)x<y^vi7*ai55i-tD 
x>y^>'^gii^;&*46;5c:i;*^T-^. '>x/N;&fij;5 i: 
< , X <y ^ ^'^^(D3L >y ^ > icgij^-r 

[0 0 1 5] f**:am3^©^^{c*5V^T«. x-y^^ 
ygP^i-OX >y ^ > ^-j^? ;^^RFf^K|iiJ-;(±T'$. S i: # 

•^'x/^;&f|J5c:^:^<. x>y^>^gi55J-©x<y^>^rg|| 
^ tt SiJ^-r S C i: oJhI i: ^ o 
[0 0 16] li^^4 3«cD^WtC*5V^T«. X^y^^/ 
^gP^eOx-y^V^r^^fcjSCTfitrifflSfcttSMfil*^ 
^fb-r^o ^CDrcHb. fimffiS^c{4S«MJ;f)x«y^> 
^•gP5^-cDX'y^>^^-}lii^^*i6?>c:i;*^T#. -i^x/N^ 
SiJS<ii:*<, x-y^>'^gp^<Dx>y^>ifig?$;g:^a 
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izwmt ^ct ti^mm hti^ho 

[0 0 1 7] i»*:«^5^©%W^cfc^,^T^±, 

[0 0 18] »*:Sm6^©^B^tCfcV^T«. x>y^> 
^-gp^cDx ^y ^ > ^'ai^ *^m^HRIJM±Tfe i: ^ 

'i7X/N^fij;5Ct^<. X-y^^/^aU^i'OX-y^^'ifgii 
CO 0 1 9] 

2 ox -y ^ V >SrjilJ^-r ^ X >y ^ > ygi55)-*5 
J;O*^©;iac0#x-y^>^''gl55i-tC^jSLT««14^7' 

-r§b7'U;^gp^T'feOs 1 bti|^x>y^>'^fgp^tc^^ 

[0 0 2 0] mzit. ±^Lrc^oicm^t£nrcuyv 

^-r?>x«y^>^'-}^$pj^gB;&^Lrv^;s>o 0tc*iv^ 

Ts U^'J* lOx>yg^yif7?iRi0^t4SffliJi:fiS*H»Jtc 

tD^4Si!JtC««ttCD?gf* 6 a OXo rcUW. 6 ^^iBef 
i.o nmSlcmt^Lr. l^yj;^ l©X>y^>^7* 

[0 0 2 1] ^tC, 02©X<y^:/ygl?*a!l^^g;&^ 
fflLTx-y^>^-gii$;£rj|JS-r;5XS%l«^-r5o 

i:, x>y^>^7-gp^tc^fS-r5U^U*g|5^1 a*^»tt 
ItMft 6 a fcgSM LXmrn 1 1 Jb^jjRnS (E 3 A tc 0 

E/Rlt^^So c:cD4^»T'<DU:/U* lO^fi^^ffi 
t» ft 7 T'g!*L^ o T X 1 i: -r S o 

[0 0 2 2] u:^';* i%T7&fc*55bTv^< 

. S^X >y ^ > ^*ai5^i-fC jt*fS-r S Ix:/ 1; ;«jg|5^ 1 b 

mamf^ e a tcgfes ltsss i zf^mn^ (0 3 b ica 



I 2=E (1/R1+ 1/R2+ 1/R3) t^^^ dCDt»c 

mr'(ou-:fv * 1 cD^fil[*^{fi[ggaiBi»)fi-7 -psg^i^o 

icm<t. m4ic^-r^'?ic^ji^o (xz-xd -eto 

Tx-y ^^'^-gp^J-OX-y C 

So 

[0 0 2 3] ^fi?!i2. ^xic. ii(D^m<om<omMm^ 

in. 1^X-y^vy)K2©X'y^>':ygil$^aiJ^-r'^*X 
>y ^ >^^gp^fe J: t?^©^Ja©|^x «y ^ vygp^tc^ffS 

1' ^B^-t^ (ia5#M) = 

[0 0 2 4] 05tt, ±SELfc<};5KJg^^nfcU':rU 
*1' ^^fflLT, X'y^>^^gp^©x«y^>^r?ii^;g: 
JiJ^-rSx>y^>^'gg$jiJ^»S%^LTV>i.o 0 5(C 
fcV^T. 0 2 i:^*fS-r5gl55i-lC«|s|-?^^^itLT5^L 
TV^^o latCfcU^Tti. 02lCfclt5««141-'yU A 1 
©{-^^3t)tcSI«1^^yu*l' %iBISU *rc«}JiifH 

tmmicm^t^o :&43. 1 a' tiX^y^^-V^'gP^^tC^ 
fS-r§U:^U;?7gp^Tfet)s lb' {il^X'y^><>-gp5i- 

[0 0 2 5] i^lC. 0 5©x-y5^>^^$S!|^^g;g-1^ 

fflbTx-y9^:/^-gE$%Pj^-r§xg>&iiw-r5o m 
i:, x-y^Vi^tB^ic^fjs-rsi'^^y^as^i a' i)m 

m^mi*- 6 a tcSfeli-r 5o l^yv ti^^ 1 a 0^«fit>lr 
CI ft^t. tt#Ql=ClE i:^?)c Ccom^TcDU 
T'U 1 ' ©^^u^^{iiM^S{ 0 W- 7 T'K^^o T x 1 

[0026] ^?)IC. L'^U;^;l' :&T:^lCfe?) LTV« 
<i:. S^x>y^>^-gi5^lcMfS-r^b:/U:^Jgl55^'l.b' 
*^»«14?gf*:6 alC^ttf So Wy'J;?7gP:9-l b' 
SflI*C2. CSt-rSt, Q2= (C1+C2+C3) E i: 

2-xl) T't>oTX>y^>'^^gS^©x«y^i^i{#^a5$%^ 
[0 0 2 7] IISSCT3 . ^«5s ±3ZEIISS^J{C*5V>T(i. 

ffi) *^^fb-rS^fexl. xZJcDx-y^y^-SPt^-tDX-y 

uyj ;^ 1 r ox•y^>y:^|^ao5fe4Sffl!)^:{iR 



(5) 



^m^6- 17 7 2 19 



CO 0 2 8] ccom-^. m^immti-vji^y^^'^f^g^ 

1(1') (DX<y^>'^a5^}-tc*ff£;-r?.L^7°'J;^gP»l 
a (1 a' ) «Wtt1±}S#:6 alC^ML^l/^ (|nI0A2 

^?*^Ti:^5i:#« (|H|0BUC0^) . L^:/U*i 

d' ) ®x-y^>^g|5^lc*fjS-r5L^7'U;?7gp^}-l a 
(1 a' ) {i««14?^^<v6 atCjgM-r§fc46 (|b10B2 

c{±. Ji«i4u:/UA i%fijffl-rs«-&-efeoT. •wijs 
[0 0 2 9] mmm4. $fc. ±a!*)5s^jtc*5v^Tti. 

Cl' ) ;grmt>tB^-rtc^(7)*StcLT. b:/Up?Jl 

(1' ) ti^v =iym^3±(Dm(Dmim^rzimmm 
[0 0 3 0] mmms. ^tz. ±^Lrcmmm i (cfev^ 

Ttt. X'y5=-yi^gi5^/bM®HffcDt©;&^Lfc3!)\ 2® 
m^±.<0 ^.©felRiaiCLTX'y^V t^gp^^-OX ^ > 

[0 0 3 1] *-r, «x>y^>/^-JK2CDX-y^>'i^gg« 
^}il^-r'<tX-y^>^gP5i'i3J;t;^-0^ja<D#^X^y^ 

* 1 ^-r ^ (0 9 Kmrn) » c c 

1 al. 1 a2«^i:feJ:t?^2(DX-y^>'ifgi5^Hc*fJ5S 

;s-r5i':/y*ap^T'3&So ci^fiami. mi©x-y^ 

>i'"g|5^/?)^m2 (r)X«y^>^"gP5><J; t)^V^:©-a-%5^LT 
V^;S„ HlOtt. ±jSLfcJ;-5fc}^^^nfcU:/U:^J 1 
^l^fflbT. Xvy^:/^gP5)-<DX«y^>^'-gil$^jBfJ^-r 
SX-y^>i#'g!?$}|!l^^@^5^LT:feD. 02<Dff!ltl^ 

[0 0 3 2] m 1 OcDX>y^V^}?i?^PJ^^B^ 

i^fflUTx>y^>^'^$;&ifjs-r§xg%iiw-r?.o « 
«^-pTU':/U* i^^L-roT:^rtcfe5bTi/^< 
i:, micDx>y^>^-gp^fcMfS:r?.^:/'J;?795^J-l a 
l*^»tt14JK^*6 atg«LT«}5ft I l^^jjSnSo l^T^'J 
;^;gp^>l alcOffitniffl^Rlt-rSi:. I1=E/Rli:^ 

So ccD^sii?©!^:^'; * 1 o^{(S[^^fl[ig»a?t)th7 

T'^*t9loTxli:f So 

[0 0 3 3] fgl^T, U^^U;^ 1 ^T:^ric*3SbT(/>< 
i:, ^2 0x>y^>^7-g|J^i-tcm-r<5Py^'J;<7gP5i-l a 

;^;gP^l a2cOStn;ffi^R2t:-rSi;. I 2= E (1/Rl 
+ 1/R2) i;:feSo c:cDt«cST'OUyU A 1 cD^fiC* 
^{ig!*^3l*3tf-7T'0!*«{-DTx2i:-rSo 



[00 3 4] U^'J* 1 ^T;5JCfc5LTV>< 

i:. Sx«y ^v^^gp^ic^ffS-rs u:7'U *gi5^ 1 b ttm 

^IbOffiMffi^RS. R4, R5i:-rSi:. 1 3= E (1 

/R1+ 1/R2+ 1/R3+ 1/R4+ 1/R5) 

So dOt^^TOL/yj* 1 0^ffi^^{SM*mt)ti-7 

[0 0 3 5] ddT. «ij5tl i:^{ili:©M^%^*-7>'{i: 

»<t. mi nc^-r j:5(c^So (xs-xi) -eto 

1 ©X'y^:/^gp^(DX>y^>i^gii$:g:*46S C i; 
*^T-^. ^fc (x3-x2) 1?feoTlg2CDX>y^>^*gP 

^ox-y^i/ifj«i?$%^46Sc:i:*^-e^So ^*5^ mm 

ttU7"'J*l' J&^ffl-rSfcOTt (*fifi0!l2#M) . 
mm^Z LT 2 ®^Jl^±OX'y 9^V^gi5^i-(Dgii$^ilJ^-r 
SCfc3b^T-*So 

[0 0 3 6] ^*5. _l;JEIISI0>JtC*5V^T{i> Mx<y^> 

2 (DX -y ^ > ^*gi55:J-OX >y ^ ^-gg^ ^SlJ^-T S 
^^Lfc*\ >^ynvS«z3^jttSx-y^>^^Si©^ 
T'fe-pTt>> ^-cDX-y^^^gp^OX-y^vygg^J^g-lHl 
lilC L TPJ^T' € S C i: ti^ZJ^Tfe S o 

[00 37] 

[%W05a»*] IS*«mi^o^Wlc«J:ntf. S5x«y^ 
>^^)gOi!>^< i:fex<y^>i^^fc»«tt$/c:«^« 

^•^^m^T?>rcib. 'i7X/N%SJ5c:t^<. x>y^> 
i^ep^<Dx -y ^ ygii^ Sfl^T'# S^Oi^J**^ 

[0 0 3 8] lf^^2 3S<D^WtCj;n«. Mx>yg=-:/ 
^M<DX «y ^> ^^a5^)-33<fc t;^ f X «y ^ > ^^i-tCii|t«1S 

S U-fV !?x<y^>i'-gi5^cDX>y^>^#-^$ 
^PJ^-rSfci6. >>X/N;&fiJSili:^<. X<y^>^gl5 
5J-OX -y ^ (CS'J^T? ^ S #cD5^t)«*^fe 

So 

[0 0 3 9] t»*JS^3^(D^W{Cj;n{^. «x<y^> 
^•^(D'>^ < i: tx<y^>^7-gp^{c»«14$fc«P«14 

nsuT/u^^gst^^tfiu ^:/u*©X'y^i/^^?!riRi<D 
5fe^iiijtcwiq]-rs tfttc, u-:futi(D±$^9tmmtii^ 



(6) 



1^BB¥6- 1 7 7 2 1 9 



fit* fc«^«ffi ck t) X >y ^ V ^^gp^J-ox -y ^ > ^-gii^ 

[0 0 4 0] m^m^4m<D^miC^tHf. 1Sx>y9^> 
^llO'>*< i:t>x«y^^^gp^tS8«14*fc{±g|«'tt 

ns *©X'y^>^-7?|p]0$ti^«iJi:«;K^iiJi:S 

It. !|*ai¥®T'^tb$nSffiJaffl[Sfcti^«ffiJ:Dx>y 

^ V yai55)-©x -y ^ > ;&jSiJ^-r S fc 46s X7 n;S: 

flJSCi;:&<. X<y^>^-ai5^i-(DX«y^>^'}^$%^M 

Co 0 4 1] m^msmto^Bmcatiis. *gx«y^:/ 

^'^cox <y ^ V^^gp^fc J: t/lf X -y ^ > ^"gp^tc^ai* 

tt-ltj^f^iis ^yu*«Dx>y=?^vi^:)?i^'\o^te%^m 

l^ai^gt. 1^7°'J;«7^x>yf->'^'':^I^ItC^llj$-li:§^ 

b. iitm$nsu':ru;<j<D^iSJ;ox-y^i^^'-gP5i-cDx 

'y^i^yai^r^»J^-r5fc46. 'i7x/N;g:fiJSCi:^<, 
X-y ^>'i#'a5:Si-£DX-y :&^^tCpJ^T'* ^1? 

[0 0 4 2] l»^^6^<D^^lCj;ntS. Mx-y^> 
i^JM©'>*< i;fex-y^>i!fg|55i-tcS|«14*fcti^®1t 

© b:^ u bJi^■eJ^fiK Lfc i^:/'; cox -y ^ 

^ t»X>y5^y^*g|5^c?Xy^>^gi§$^jSiJ^f -SfcJi, 
<^XM;&fiJ5<:i:*<. x-y^>'^^gi5^0X«y^:/^gii 

[@S(D^^:&i}iq^] 



[01] c(DmMic^^^jLy^>ifm-iim^ysUi(omm 
[0 2] mmm i T-iiffl^tisx-y^^^^gg^jii^siH 

m 3 ] ^fid^ 1 tcfclt5x-y ^>^*giES©SiJ^Xig:gr 

[0 4 ] mmm i tcfcit^x-y ^>i7-gi?$iij^T'CD«ijs 

[0 5] c<D^micm?>:i^y'f-:y^'m-iEm&:^m(omm 
m 2 T-^ffl^n5x«y^>^^^^pj^^B^g^-riP^0 

[0 6 ] mmm 2 tcfctt 5 x -y ^ ^ ^'m-iwi^-^^(on^ 

[0 7] c:(Df8H^ic^;5x-y^>^-a^$PJ^a©ltSfi 

[0 8] c(D^mim^3iy=^>'ir^-^m^:^&(omm 
0ij 4 %UiWfs/-ci6<D0-efeSo 
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